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a b s t r a c t
Background: The posterior bone block procedure is awell-known treatment option for posterior shoulder
instability. The goal of this retrospective multicenter study was to evaluate the clinical and radiological
outcomes of this procedure.
Material and methods: The study cohort consisted of 66 patients (55 men, 11 women) with an average
age of 27.8 years who were evaluated clinically and radiologically using a standardized questionnaire
after posterior bone block surgery.
Results: TheConstant score signiﬁcantly improvedpostoperatively (P<0.0001). ThepostoperativeWalch-
Duplay score was 81.5. The Rowe score was 86.5 points. The pain level (VAS) was signiﬁcantly reduced
after this procedure (P<0.0001). Eighty-ﬁve percent of patients were satisﬁed or very satisﬁed with the
outcome.
Conclusion: This multicenter study of 66 patients shows that the posterior bone block procedure is an
effective technique with good subjective and objective outcomes; however, the possibility of complica-
tions cannot be ignored.
Clinical study: Level of evidence IV.. Introduction
Chronic posterior shoulder instability is rare with an estimated
ncidence between 2% and 4% in the general population; it makes
p 1% to 4% of all shoulder instability cases [1–5]. In contrast to
nterior instability, patients mostly report subluxation episodes
nd rarely true dislocations [6–8]. In certain cases, this condition
nly manifests itself in the form of an unstable painful shoulder
UPS) [6,9–11]. There is currently no agreement on the best surgi-
al treatment for this condition, especially given thewide spectrum
f clinical presentations. The voluntary or involuntary nature of
he instability, along with hypermobility, makes the diagnosis and
∗ Corresponding author.
E-mail address: Philippe.clavert@chru-strasbourg.fr (P. Clavert).treatment challenging. For these reasons, high failure rates have
been reported [12].
Except in cases of recurrent pure posterior dislocations due to
trauma that canbe treated surgically right away, other formsofpos-
terior instability should be treated functionally initially [4,6,12–16]
using neuromuscular reprogramming with proprioceptive rehabil-
itation [17]. When this fails, surgical treatment is justiﬁed [18].
But, there is little consensus as to which surgical procedure should
be performed. The indication is made based on the preoperative
clinical examination and the imaging assessment. The procedure
can target the soft tissues (open or arthroscopic posterior capsu-
lar plication) or the bones (posterior bone block or opening-wedge
posterior glenoid osteotomy). Published surgical treatment stud-
ies are rare and often include only a small number of patients
[5,19–25].
The bone block procedure was ﬁrst described by Rocher in 1931




































































N=3as proposed by Ilfeld in 1943 [27], but only for patients who had
ailed posterior capsule stabilization procedures. Screw ﬁxation of
his graft was proposed by Gosset in 1976 [20] and then combined
ith a procedure on the posterior capsule by Fronek [6]. By anal-
gy with anterior coracoid bone grafting, Kouvalchouk proposed
erforming a bone block procedure using the posterior portion of
he acromion with a deltoid ﬂap, thereby providing triple posterior
estraints [21].
Theworkinghypothesis of our studywas that theposterior bone
lock is a surgical technique that leads to good clinical outcomes
stability and resumption of sports activities)with acceptable com-
lication and failure rates. The primary objective was to evaluate
he subjective and objective outcomes of posterior bone block
rocedures based on two well-deﬁned clinical pictures: (1) pure
raumatic posterior instability (i.e. clearly deﬁned initial injury
vent, with or without dislocation, which is recurrent and painful),
2) voluntary dislocations and subluxations that may or may not
ave become involuntary. Because of the small number of cases,we
xcludedpatientswithUPS anduncategorizedposterior instability.
he secondary objectives were to study the radiological changes in
he bone blocks over time.
. Patients and methods
This was a retrospective multicenter study of patients with
osterior shoulder instability treated by an open or arthroscopic
rocedure in the context of a SFA symposium on unidirectional
osterior shoulder instability. Three broad clinical pictures were
ncluded: (1) recurrent traumatic posterior instability (dislocation
r subluxation), (2) recurrent voluntary posterior instability (dis-
ocation or subluxation) that became involuntary and (3) unstable
ainful shoulder (UPS) [6,9–11].
.1. Patients
All patients reviewed by March 31, 2016 with a minimum 2
ears’ follow-upwere included. Includedwere adult patients being
reated for pure posterior instability who had a complete preop-
rative clinical examination and preoperative imaging work-up.
atients were excluded if they did not agree to their clinical or
adiological data being used for this study, had incomplete or non-
sable medical records, had undergone revision surgery or had a
eglected posterior dislocation. In all, 66 patients underwent a pos-
erior bone block procedure using an iliac graft (according to the
tandard or arthroscopic method) or an acromial graft (according
o Kouvalchouck’s technique [21,22]). To better compare the clini-
al outcomes based on the clinical presentation, three patientswith
PS and three with uncategorized instability were excluded. The
tudy ﬂow chart is given in Fig. 1.
.2. Preoperative assessment
Thepreoperativedata consistedof thepatients’ history (sex, age,
njured side, dominant side, sports activities, history of trauma, vol-
ntary or involuntary nature of the instability, presence of pain), a
linical examination (modiﬁed Beighton criteria [28]), the appre-
ension test andGerber’s lift-off test [29], and the Constant-Murley
est [30]. The radiologicalwork-up consisted of at least plainAP and
ateral X-rays and typically a CT arthrography to detect cartilage
amage, damage to the posteroinferior edge of the glenoid, glenoid
egeneration, posterior labral tears..3. Surgical procedure
The following data were collected from the surgical records:
ype of bone block used (iliac [31] or acromial [21]), bone blockFig. 1. Study ﬂow chart for inclusions (UPS: unstable painful shoulder).
position (overhanging or not), number of screws used and whether
capsulolabral reconstruction was also performed.
2.4. Postoperative follow-up
The type and duration of immobilization was noted, as was the
time elapsed before the patients returned to work and resumed
sports activities. Patients were reviewed in person to determine
the Constant-Murley score [30],Walch-Duplay score [32,33], Rowe
score [34,35], subjective shoulder value (SSV) [36] and pain levels
using a visual analog scale (VAS).
X-rays usingAP andBernageau lateral views [37]were also done
to assess the position of the bone block andwhether it had resorbed
over time.
2.5. Statistical analysis
The statistical analysis was done using XLstat 2007 software
(Addinsoft, Paris, France). Data were summarized by determining
themean,minimum,maximumandstandarddeviation (SD)values.
Quantitativevariableswerecomparedusing theKruskal-Wallis test
and the Mann-Whitney U test.
3. Results
3.1. Study population
The mean age of the 66 patients was 27.8 years (15–58 years,
SD 10.3 years). The right shoulderwas affected in 55 patients (83%).
The dominant armwas involved in 51 patients (77%).Most patients
were recreational athletes (Table 1). Hypermobility was found in
35% of patients (23 cases) and a positive apprehension test in 30% of
patients (20 cases). Fifteen patients (23%) had pain and 52 patients
(79%) had a positive Gerber sign. The instabilitywas triggered by an
injury event in 80% of patients (n=53). Pure involuntary instability
was present in 38 patients (58%).3.2. Imaging
On the glenoid side, damage to the posterior portion of the
glenoid was present in 34 patients (52%), including 10 fractures
Table 1
Characteristics of the study population.



















Comparison of preoperative and postoperative Constant score items.
Intraoperative Postoperative P
Pain 8.54 12.38 <0.0001
Function 13.81 17.7 <0.0001
Mobility 37.57 37.74 0.238
bidity related to the surgical technique (in the operated shoulder
and/or at the graft harvest site). There were no complicationsFig. 3. Posteroinferior glenoid cartilage damage.
15%) (Fig. 2). A reverse Bankart lesion was present in 39 patients
59%). In addition, 11% of patients had cartilage damage (Fig. 3) like
Kim lesion [38] thatwaswell-deﬁned (7patients). On thehumeral
ide, 20 patients had a reverse Hill-Sachs lesion (30%).Strength 16.41 18.22 0.009
Total 76.11 86.04 <0.0001
3.3. Surgical procedure
An iliac bone blockwas used in 86% of patients (57 patients) and
an acromial bone block in the other 14%. The bone block was ﬂush
in 9 patients (14%), extra-articular in 10 patients (15%), ﬂush and
extra-articular in13patients (20%), overhangingand intra-articular
in 9 patients (14%), overhanging and extra-articular in 18 patients
(28%). Two screws were used to ﬁx the bone block in 60% of cases.
Thepostoperative immobilizationwas inneutral position in73%
of cases, external rotation in 14% of cases and internal rotation in
14% of cases for an average of 4.8 weeks (1–6, SD 1.24). Return to
work was possible in 94% of patients in the same job after a mean
of 5 months (1–15). Resumption of sports activities was possible in
67% of patients after a mean of 6.5 months (1–12).
3.4. Final review
The mean follow-up in this study was 3.7 years (range 1–13
years, SD 3.4). The overall Constant score improved signiﬁcantly
between the preoperative period (76.11 points) and the postop-
erative period (86.04 points) (P<0.0001). The pain subscore (8.54
points to 12.38 points, P<0.0001) and function subscore (13.81
points to 17.7 points, P<0.0001) improved signiﬁcantly. The indi-
vidual items of the Constant score are listed in Table 2.
The Walch-Duplay score averaged 81.5 (25–100). The Rowe
score was 86.5 points (20–100). The VAS for pain signiﬁcantly
decreased from 4.7 to 1.6 (P<0.0001). Subjectively, 58% of patients
were very satisﬁed with the outcome, 27% were satisﬁed, 6% were
somewhat satisﬁed and 9% were disappointed.
Relative to the type of bone graft used surgically, there was no
effect of bone block overhang on the Constant score (P=0.1), pain
levels (P>0.05),mobility (P=1), theWalch-Duplay score (P=0.422)
and the Rowe score (P=0.678). There was no signiﬁcant effect of
the patient having preoperative bone or cartilage damage on the
clinical outcomes at the last follow-up, independent of the clinical
presentation.
3.5. Radiological outcomes
Fifteen patients did not have reliable X-ray data. For the other
51 patients, the bone block was considered intact in 35% (18 cases),
partial lysis was found in 31% of bone blocks (16 cases) (Fig. 4),
and considerable lysis in 33% of cases (17 patients). There was no
signiﬁcant clinical effect of radiological bone block resorption on
the overall Constant score (P>0.05), the pain subscore (P>0.05) or
the mobility subscore (P>0.05). There was also no effect on the
recurrence of subluxations (P>0.05).
3.6. Complications
There were no general intraoperative complications, nor mor-related to the ﬁxation hardware.
Fig. 4. Resorption of pos
Table 3
Impact of clinical presentation on the outcomes.
Score Invol Volont to Invol P
CS 86 86.7 0.535
Pain 13.2 11.7 0.85
Mobility 37.5 38.5 0.53


























sPain (VAS) 1 2.1 0.13
SSV 84 83.7 0.14
.7. Failures
There was one case of true dislocation (1%) and seven cases of
ubluxation. Eight patients had constant pain (12%), one patient
ad intermittent pain (1.5%) and three patients (4.5%) experienced
ew instability episodes (true dislocation or subluxation).
.8. Impact of clinical presentation
We found no difference in the outcomes based on the clinical
icture: involuntary (post-traumatic) or voluntary to involuntary.
hese ﬁndings are presented in more detail in Table 3.
. Discussion
Posterior shoulder instability is rarer than anterior instabil-
ty. Its clinical diagnosis is difﬁcult, often delayed or missed.
roper classiﬁcation is essential for the appropriate treatment to
e implemented. Initially, published studies recommended treat-
ng patients eligible for surgery with a posterior bone block instead
f a capsule procedure because of the particularly high failure rate
up to 23% according to McIntyre [39]) [12,15,40,41]. The contribu-
ion of arthroscopy to understanding the pathology and technical
mprovements have led to more satisfactory results [38,42,43]. We
onductedamulticenter retrospective study toensurewehadasuf-
cient sample size to compare our ﬁndings with published studies
hat often have small cohorts [5,19–25,44–46]. In addition to the
mall sample sizes, the surgical techniques and length of follow-up
n these studies differ. Thus, it is difﬁcult to compare our ﬁndings
ith those of other studies.
Our study conﬁrms this procedure is typically indicated foratients with the following characteristics: male, about 30 years of
ge, right-handed, recreational athlete with post-traumatic invol-
ntary instability in his dominant arm following an injury. The
urgery is mainly performed with an iliac bone graft ﬁxed withterior bone block.
two screws. This surgery leads to good outcomes with signiﬁ-
cant improvement in the Constant and Walch-Duplay scores and
a high satisfaction rate. These ﬁndings are consistent with those of
three recent studies. Boileau et al. [38] reported a Walch-Duplay
score of 89 in a 15-patient study. Schwartz et al. [40] reported a
Walch-Duplay score of 82.9 in a 19-patient study. Servien et al.
[39] reported a postoperative Constant score of 93.3 in a 21-patient
study of iliac bone block.
However, the complication rate in our study cannot be ignored
with a 12% recurrence rate (dislocation and subluxation) and 18%
patients having persistent pain. This recurrence rate differs from
that of other studies, since no recurrence of the dislocation or sub-
luxationwas reportedbyGosset [20], Essadki et al. [25], andBoileau
et al. [44]. Fronek [6] reported one case of recurrence; however
most patients in their study had voluntary instability. This is likely
related to the small sample size in the above studies.
The persistent postoperative pain is also an important ﬁnding
in our study. This was also found in the study by Servien et al.
[45], who reported pain in 45% of their patients. This pain could
be related to insufﬁcient control of posterior translation in bone
block procedures done without an associated posterior capsular
reconstruction. But it is more likely related to the presence of pos-
teroinferior chondral lesions in 11% of cases (Fig. 3), which have not
been described extensively [47,48]. This pain may also be related
to the presence of a reverse Hill-Sachs lesion, which alters joint
kinetics and proprioception. This lesion is present in 100% of cases
in certain studies [12,22,45] and in 30% of cases in our study.
Bone block resorption was another important ﬁnding in our
study (Fig. 4). This alteration is generally not reported in pub-
lished studies; it occurred in nearly one-third of the patients in
our study (major lysis). According to Sirveaux et al. [22], the bone
block’s overhang is responsible for its partial resorption (100% in
their study). They did not ﬁnd any cases of major lysis in their
study.
Conversely, we did not ﬁnd any other of the previously reported
complications, such as an intra-articular screw [22,23]. This techni-
cal error can be avoided by having adequate joint exposure. This is
technically difﬁcult when using a posterior approach to the shoul-
der and is sometimes not done when implanting an extra-articular
bone block. For this reason, some authors have recommended per-
forming infraspinatus tenotomy [6,12,20,21]. We do not believe
this procedure is necessary and none of the patients included in
our study required this additional approach. We recommend per-
formingposterior arthrotomybypassingbetween the infraspinatus

























































[The limitations of this study are mainly related to its retro-
pective design. For this reason, some data were missing. While
his study has a relatively large patient cohort when compared
o other published studies, the statistical analysis had low power
non-parametric tests). Our protocol did not include a CT scan at
he last follow-up. For this reason, we could only identify lysis of
he bone block and qualify it (total or partial), without quantifying
he volume of bone lost. Since thiswas amulticenter study, the sur-
ical technique for implantation of the iliac bone block varied (with
r without overhang, extra- or intra-articular). While this variabil-
ty contributes to bias in cases with less than 2 years’ follow-up, it
ill have a larger impact over time. Lastly, our sample size was not
arge enough to determine which type of graft was most appropri-
te (iliac or acromial) and which type of approach was best (open
r arthroscopic).
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